Vital roles of an interhelical insertion in catalase-peroxidase bifunctionality.
The loop connecting the F and G helices of catalase-peroxidases contains a approximately 35 amino acid structure (the FG insertion) that is absent from monofunctional peroxidases. These two groups of enzymes share highly similar active sites, yet the monofunctional peroxidases lack appreciable catalase activity. Thus, the FG insertion may serve a role in catalase-peroxidase bifunctionality, despite its peripheral location relative to the active site. We produced a variant of Escherichia coli catalase-peroxidase (KatG) lacking its FG insertion (KatG(DeltaFG)). Absorption spectra indicated the heme environment of KatG(DeltaFG) was highly similar to wild-type KatG, but the variant retained only 0.2% catalase activity. In contrast, the deletion reduced peroxidase activity by only 50%. Kinetic parameters for the peroxidase and residual catalase activities of KatG(DeltaFG) as well as pH dependence studies suggested that the FG insertion supports hydrogen-bonded networks critical for reactions involving H2O2. The structure also appears to regulate access of electron donors to the active site.